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Abstract

This study addresses the practical challenge of cultivating key competencies in higher vocational
education by examining the course GIS Theory and Software Practice within the water supply
and drainage engineering technology program. A quantitative evaluation system was developed,
consisting of four first-level dimensions—cognitive, cooperative, innovative, and professional
abilities—and 16 second-level indicators. Through industry research and analysis of student
learning profiles, specific gaps in key competency development were identified. An integrated
teaching model combining theory, practice, and innovation was designed and implemented through
four pathways: a dual-tutor research group system, blended online and offline instruction, vir-
tual-real hybrid practice, and innovation-entrepreneurship project incubation. This approach
embedded key competency development throughout the instructional process. Teaching prac-
tice demonstrated that the model effectively enhances students’ key competencies, achieves closed-
loop optimization of the teaching-learning-evaluation process, and offers a replicable case and
methodological support for quantifying and fostering key competencies in vocational professional
courses.
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Table 1. Analysis of the gap between workforce competency requirements and the current state of key competencies training
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Figure 1. Teaching mode design integrating theory, practice and innovation
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Figure 2. Comparison of secondary key competency indicator scores for a class before and after the course
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